Mitochondria, glutamate neurotoxicity and the death cascade.
This review focuses on two questions: the role of mitochondria in excitotoxic neuronal death and the connection of mitochondria with the apoptotic death cascade. The goal is to highlight the regulatory role of mitochondrial channels on the mitochondrial membrane potential, Deltapsi, and their involvement in determining neuronal survival or death. A hypothesis is developed centered on the notion that protein-protein interactions between members of the Bcl-2 family of death suppressor and promoter proteins lead to the selective elimination of depolarizing currents that, in turn, collapse Deltapsi and set in motion the irreversible pathway of cell death. The model considers the remarkable propensity of Bcl-2 family proteins to dimerize or oligomerize and thereby restrict the localization of partner molecules to mitochondrial membrane contact sites. The fundamental principle invoked here is that through a concerted set of protein-protein interactions, information is exchanged by specific heterodimers, one of the partners acting as a toxic protein and the second as its antidote. The review concludes with the elaboration of a speculative model about cellular mechanisms for the prevention of cell destruction as triggered by extracellular signals which may be conserved in its molecular design from bacteria to eukaryotes.